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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
waste water treatment method and an equipment 
used therefor capable of efficiently treating 
hardly degradable livestock waste water, or the 
like, of a high concentration. 
SOLUTION: The waste water treatment 
equipment comprises an equalization tank, solid- 
liquid separation tank, ammonia stripping tank, 
anaerobic fermentation tank, anammox tank, 
biopond, denitrification induction type aeration 
tank, denitrification tank, settling tank, 
coagulation settling tank and dewatering tank; 
and the waste water treatment method uses the 
same. 
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CLAIMS 
[Claim(s)] 

[Claim 1] (a) Equalization process which equates the concentration and the flow rate of 
high-concentration feces and urine or zootechnics waste water; 

(b) the waste water equated at the aforementioned (a) process — a flocculant — in 
addition, solid-liquid-separation process; which adjusts the concentration of the organic 
substance, and the concentration of nitrogen to a desired level 

(c) Ammonia stripping process which removes only ammoniacal nitrogen alternatively, 
without changing the concentration of the organic substance in the processed material by 
which solid liquid separation was carried out at the aforementioned (b) process; 

(d) Anaerobiotic fermentation process which ferments the sludge which considered as the 
gestalt in which the aerobic bacteria in a consecutive process tend to take in the difficulty 
resolvability organic substance in the processed material processed at the aforementioned 

(c) process by decomposing using an anaerobic microorganism, and was transported from 
the following (i) process, and makes an organic acid generate; 

(e) ANAMOKKUSU process which makes the nitrite nitrogen (N02-) contained in the 
sludge given to anaerobiotic fermentation after being transported to the aforementioned 

(d) process from the following (i) process, and the ammonia contained in waste water 
react, and generates nitrogen gas; 

(f) Microorganism activation process which exists in a biotechnology pound and which 
activates the solidified soil microbe; 

(g) Denitrification induction type aeration process of mixing and performing 
denitrification after supplying the soil microbe activated at the aforementioned (f) process 
in a denitrification induction type aerator, disassembling the organic substance in the 
processed material processed at the aforementioned (e) process using the aerobic bacteria 
under habitation in a denitrification induction type aerator with this microorganism and 
nitrifying ammoniacal nitrogen to a nitrate nitrogen (N03-); 

(h) Denitrification process which returns the nitrate nitrogen in the processed material 
processed at the aforementioned (g) process using endoecism breathing of a 
microorganism in the state of anoxia to nitrogen; 

(i) The waste-water-treatment approach including the coagulation-sedimentation process 
which removes the residual matter by condensation and is discharged as final-treatment 
water from the supernatant liquor which separated precipitate from the processed material 
and the mixture of a microorganism which were obtained at the (h) process at precipitate 
process; and the (j) aforementioned (i) process of carrying out solid liquid separation and 
transporting a part of sludge which precipitated to said anaerobiotic fermentation process 
(d). 



[Claim 2] The waste-water-treatment approach according to claim 1 which does not 
supply a carbon source from the exterior in the aforementioned (h) process. 
[Claim 3] (A) Equalization tub which equates the concentration and the flow rate of high- 
concentration feces and urine or zootechnics waste water; 

(B) Chemical solid-liquid-separation tub which adjusts the concentration of the organic 
substance of waste water and the concentration of nitrogen which flowed from said equal 
tub to the level for which adds a flocculant and it asks; 

(C) Ammonia stripping tub which removes only ammoniacal nitrogen alternatively, 
without changing the concentration of the organic substance in the processed material by 
which solid liquid separation was carried out; 

(D) Anaerobic fermenter which it considers [ fermenter ] as the gestalt in which the 
aerobic bacteria in a consecutive process tend to take in the difficulty resolvability 
organic substance in the processed material supplied from said stripping tub by 
decomposing using an anaerobic microorganism, ferments the sludge transported from 
the setting tank, and makes an organic acid generate; 

(E) ANAMOKKUSU tub which the nitrogen (N02-) nitrous-acid-ized with the 
denitrification induction type aerator and the ammonia in a processed material react, and 
forms nitrogen gas; 

(F) Biotechnology pound which it is equipped with the solidified soil microbe, activates 
this, and supplies said microorganism to a denitrification induction type aerator; 

(G) Denitrification induction type aerator which performs denitrification after 
disassembling the organic substance in a processed material and nitrifying ammoniacal 
nitrogen to a nitrate nitrogen (N03-) using the soil microbe activated in said 
biotechnology pound, and the aerobic bacteria under habitation to the interior of self; 

(H) Denitrification tub which returns the nitrate nitrogen in the processed material which 
guided endoecism breathing of a microorganism in the state of anoxia, and was processed 
with said denitrification induction type aerator to nitrogen; 

(I) Setting tank which the organic substance almost oxidizes and carries out solid liquid 
separation of the denitrification-ized processed material and the microorganism; 

(J) coagulation sedimentation tub; which makes the residual matter condense from the 
supernatant liquor which carried out precipitate separation by said setting tank, and (K) - 
the waste water treatment equipment containing the dehydration tack from which the part 
or all the moisture of the sludge discharged from said solid-liquid-separation tub, the 
anaerobic fermenter, the setting tank, and the coagulation sedimentation tub are removed. 
[Claim 4] Waste water treatment equipment according to claim 3 which said 
denitrification induction type aerator is classified into at least four steps, and 
accommodation of mixing and the amount of dissolved oxygen can be performed, and 
equips the last stage without supply of air with the agitator for mixing. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technique in which invention belongs] This invention relates to the waste-water- 
treatment approach for processing organic waste water, such as high-concentration feces 
and urine or zootechnics waste water with many nitrogen components and the Lynn 



components. Especially this invention relates to the waste- water- treatment approach of 
feces and urine with the high nitrogen and Lynn concentration which are characterized by 
including an ANAMOKKUSU process and a biotechnology pound process, or 
zootechnics waste water. 
[0002] 

[Description of the Prior Art] Processing of feces and urine and zootechnics waste water 
is very difficult, and is recognized as a time-consuming problem, it is now in spite of 
using various approaches for processing of feces and urine and zootechnics waste water - 
- it is alike and there is nothing that was accepted as a perfect processing technique. It is 
processed by the common disposal plant which feces and urine and zootechnics waste 
water are brought together in one place in consideration of the convenience of a 
maintenance and management in almost all cases, and is processed. However, in the 
waste-water-treatment method using a common disposal plant, processing of a high- 
concentration nitrogen component is the difficult present condition far compared with the 
high-concentration organic substance which exists in waste water, and an organic 
substance. 

[0003] Furthermore, although processing of high-concentration feces and urine and 
zootechnics waste water is an art according [ most ] to dilution, since a dilution water 
must be used for such an approach in large quantities, it is inefficient-like [ processing ]. 
For example, in order for BOD to dilute the zootechnics waste water of 1 and 5000 mg/L, 
the dilution water which corresponds by this 75 times zootechnics waste water is 
required. It does not come out so much, and with the amount of a necessary dilution 
water, since a treatment facility also becomes large-scale, construction costs increase, and 
costs, such as an aeration facility and a peripheral device, also increase. 
[0004] Since the present mode of processing of feces and urine or zootechnics waste 
water has put emphasis on removal of the organic substance, in the present condition, 
efficient removal of the nitrogen accepted as main causative agents of eutrophication of a 
lake and Lynn is not performed. 

[0005] Research on feces and urine or zootechnics waste water treatment is done about 
various methods of construction, reference (it Gemeli(s) Bortone G. ~) S. It reaches. 
Rambaldi and A., "Nitrification, denitrification, and biological phosphate removal in 
SBR treating piggery wastewater", To Wat, Sci.Tech, Vol, No.5-6, p977-985, and 1992 
As a result of investigating about the load regulation of the waste water discharged in 
relation to nitrogen removal of zootechnics waste water, the ratio of the Japanese 
maximum stream flow and a mean daily discharge is 1.43, and it is indicated per time 
amount that the ratio of a minimum discharge and the maximum stream flow had a 
difference of 8 times or more. 

[0006] Strous, M., and heijnen, J., Kuenen, J., and G. and - Jetten and M.S.M."The 
sequencing batch reactor as a powerful tool for the study of slowly According to growing 
anaerobic ammonium-oxidizing microorganism", Appl.Microbiol.Biotechnol., Vol.50, 
p589-596, and 1998 The dominant of the microorganism which induces 
ANAMOKKUSU required the period of about one year for adapting oneself, it excelled 
in precipitate nature, and activity was 20microgN(NH4+ gestalt)/(mg biomass and h). 
Moreover, Van de Graff and A.A., Mulder, A., and de Bruijn, P., Jetten, and M.S.M., 
Robertson and L.A. and — Kuenen, J.G., and "Anaerobic According to oxidation of 
ammonium in a biologically mediated process", Appl.Environ.Microbiol. Vol.61 p.1246- 



1251, and 1995 The activity of ANAMOKKUSU is 66microgN(NH4+ gestalt)/(mg 
biomass and h), the activity of a microorganism is influenced by 02 of a minute amount, 
it depends for it on N03- absolutely, and the amount of a microorganism is proportional 
to the biomass (biomass) in a cultivation tank directly. 

[0007] To Andy, S., "Ammonia volatilization from a piggery pond", Wat.Sci.Tech, 
Vol.33, No.7, pl83-199, and 1996 As a result of performing the trial to the ammonia 
volatility of **** (piggery pond), the rate of volatilization is 0.355- 1.534g/(m3andd), and 
large deflection was shown with pH, And if volatilization removal of the ammonia is 
carried out, it is indicated that the inclination for pH and COD to decrease gradually 
appeared, moreover, Bicudo and J.R. and - Svoboda, I.F., and "Intermittent aeration of 
pig slurry-farm scale experiments for carbon and nitrogen removal", To Wat.Sci.Tech, 
Vol.32, No. 12, p83-90, and 1995 When the mixed liquor suspended solid in a reaction 
vessel (Mixed Liquor Suspended Solids, MLSS) operates in the state of 17,000 mg/L in 
an intermittent aeration process, It is indicated that the removal effectiveness of T-N 
(Total Nitrogen) of **** waste water was 86%. 

[0008] this invention persons are the purposes which offer previously the waste-water- 
treatment approach and equipment which can be economical and can process efficiently 
high concentration waste water especially zootechnics waste water, and organic the-sex- 
industry waste water using a soil microbe, and proposed the waste- water-treatment 
approach using waste-water-treatment-equipment; and it which consist of a depot, an 
anaerobic fermenter, a microorganism activation tub, a mixing chamber, an aerator, a 
denitrification tub, a primary setting tank, a coagulation sedimentation tub, and a 
dehydrator (JP,2000-93998,A). However, the concentration of the suspended solid 
contained in zootechnics waste water or feces and urine shows a high value often like 
50,000 - 60,000 mg/L. In such a case, it was difficult to maintain the MLSS concentration 
of an aerator appropriately by the conventional waste-water-treatment approach including 
the approach indicated by above-mentioned JP,2000-93998,A. So, even if it accepted the 
influent containing such a high-concentration suspended solid, the MLSS concentration 
of an aerator was maintained easily and the method of operating the whole waste water 
treatment equipment to stability was searched for. 
[0009] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the 
waste-water-treatment approach and equipment which can process effectively organic 
waste water, such as high-concentration difficulty resolvability zootechnics waste water 
with a high nitrogen content, and feces and urine. 
[0010] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, this 
invention offers the new waste-water-treatment approach which combined the 
ANAMOKKUSU process and the biotechnology pound process. Furthermore, a solid- 
liquid-separation process is used for the approach of this invention instead of diluting 
waste water. 

[0011] That is, this invention is an equalization process which equates the concentration 
and the flow rate of the feces and urine of (a) high concentration, or zootechnics waste 
water.; 

(b) the waste water equated at the aforementioned (a) process - a flocculant - in 
addition, solid-liquid-separation process; which adjusts the concentration of the organic 



substance, and the concentration of nitrogen to a desired level 

(c) Ammonia stripping process which removes only ammoniacal nitrogen alternatively, 
without changing the concentration of the organic substance in the processed material by 
which solid liquid separation was carried out at the aforementioned (b) process; 

(d) Anaerobiotic fermentation process which ferments the sludge which considered as the 
gestalt in which the aerobic bacteria in a consecutive process tend to take in the difficulty 
resolvability organic substance in the processed material processed at the aforementioned 

(c) process by decomposing using an anaerobic microorganism, and was transported from 
the following (i) process, and makes an organic acid generate; 

(e) ANAMOKKUSU process which makes the nitrite nitrogen (N02-) contained in the 
sludge given to anaerobiotic fermentation after being transported to the aforementioned 

(d) process from the following (i) process, and the ammonia contained in waste water 
react, and generates nitrogen gas; 

(f) Microorganism activation process which exists in a biotechnology pound and which 
activates the solidified soil microbe; 

(g) Denitrification induction type aeration process of mixing and performing 
denitrification after supplying the soil microbe activated at the aforementioned (f) process 
in a denitrification induction type aerator, disassembling the organic substance in the 
processed material processed at the aforementioned (e) process using the aerobic bacteria 
under habitation in a denitrification induction type aerator with this microorganism and 
nitrifying ammoniacal nitrogen to a nitrate nitrogen (N03-); 

(h) Denitrification process which returns the nitrate nitrogen in the processed material 
processed at the aforementioned (g) process using endoecism breathing of a 
microorganism in the state of anoxia to nitrogen; 

(i) From the supernatant liquor which separated precipitate from the processed material 
and the mixture of a microorganism which were obtained at the (h) process at precipitate 
process; and the (j) aforementioned (i) process of carrying out solid liquid separation and 
transporting a part of sludge which precipitated to said anaerobiotic fermentation process 
(d), condensation removes the residual matter and the waste-water-treatment approach 
including the coagulation-sedimentation process discharged as final-treatment water is 
offered. 

[0012] Such a waste-water-treatment approach of this invention is an equalization tub 
which equates the concentration and the flow rate of the following feces and urine of 
equipment^ A) high concentration, or zootechnics waste water.; 

(B) Chemical solid-liquid-separation tub which adjusts the concentration of the organic 
substance of waste water and the concentration of nitrogen which flowed from said equal 
tub to the level for which adds a flocculant and it asks; 

(C) Ammonia stripping tub which removes only ammoniacal nitrogen alternatively, 
without changing the concentration of the organic substance in the processed material by 
which solid liquid separation was carried out; 

(D) Anaerobic fermenter which it considers [ fermenter ] as the gestalt in which the 
aerobic bacteria in a consecutive process tend to take in the difficulty resolvability 
organic substance in the processed material supplied from said stripping tub by 
decomposing using an anaerobic microorganism, ferments the sludge transported from 
the setting tank, and makes an organic acid generate; 

(E) ANAMOKKUSU tub which the nitrogen (N02-) nitrous-acid-ized with the 



denitrification induction type aerator and the ammonia in a processed material react, and 
forms nitrogen gas; 

(F) Biotechnology pound which it is equipped with the solidified soil microbe, activates 
this microorganism, and supplies said microorganism to a denitrification induction type 
aerator; 

(G) Denitrification induction type aerator which performs denitrification after 
disassembling the organic substance in a processed material and nitrifying ammoniacal 
nitrogen to a nitrate nitrogen (N03-) using the soil microbe activated in said 
biotechnology pound, and the aerobic bacteria under habitation to the interior of self; 

(H) Denitrification tub which returns the nitrate nitrogen in the processed material which 
guided endoecism breathing of a microorganism in the state of anoxia, and was processed 
with said denitrification induction type aerator to nitrogen; 

(I) Setting tank which the organic substance almost oxidizes and carries out solid liquid 
separation of the denitrification-ized processed material and the microorganism; 

(J) coagulation sedimentation tub; which makes the residual matter condense from the 
supernatant liquor which carried out precipitate separation by said setting tank, and (K) - 
it is performed by the equipment for waste water treatment containing the dehydration 
tack from which the part or all the moisture of the sludge discharged from said solid- 
liquid-separation tub, the anaerobic fermenter, the setting tank, and the coagulation 
sedimentation tub are removed. 

[0013] Said waste- water-treatment approach of this invention and the 1st description of 
equipment are carrying out solid liquid separation through a chemical solid-liquid* 
separation tub instead of diluting the concentration of suspended matter with the high 
concentration of the organic substance to the proper level. 

[0014] The 2nd description of this invention is that the concentration of the organic 
substance in waste water contains the ammonia stripping tub which can remove 
alternatively only the ammonia which is a nitrogen component, without making it change. 
[0015] The 3rd description of this invention is that the anaerobic fermenter which a 
precipitate sludge is fermented with an anaerobic fermenter, is made to generate an 
organic acid, and utilizes this organic acid for removal of Lynn is included. 
[0016] The 4th description of this invention is that the AN AMOKKUSU tub which 
transports the supernatant liquor of a setting tank, oxidizes NH4+ in waste water by N02- 
, and generates nitrogen gas is included. 

[0017] The 5th description of this invention is that the biotechnology pound which is 
filled up with the biotechnology comp which solidified the soil microbe, equips with a 
biotechnology manufacturer, activates a microorganism, promotes the activity of 
consecutive aerobic bacteria, and raises processing effectiveness is included. Here, a 
biotechnology pound means the structure which consists of a biotechnology 
manufacturer, a diffiiser, etc., a biotechnology manufacturer says the microorganism 
activation equipment containing biotechnology comp and a crushed stone layer, and 
biotechnology comp means the microorganism fixed object which made the soil microbe 
fix. 

[0018] The 6th description of this invention is that the biotechnology pound which makes 
intake capacity of the organic substance the maximum with a denitrification induction 
type aerator is included by intercepting the inflow of the raw water to a biotechnology 
pound, and carrying out fixed period hunger of the microorganism. 



[0019] The 7th description of this invention is that the denitrification induction type 
multistage aerator which does not supply air to the partition of the end of an aerator, but 
equips it with the agitator for mixing, and has the partition classified so that 
denitrification in an aerator and denitrification by the consecutive denitrification tub 
might be promoted and which was preferably classified into at least four steps is 
included. By this, mixing of a microorganism and a processed material and 
accommodation of the amount of dissolved oxygen become smooth, and economical 
operation of waste water treatment equipment is attained. 

[0020] The 8th description of this invention is that the setting tank which supplies the 
precipitate sludge of a setting tank to a biotechnology pound, promotes the activity of a 
microorganism, transports supernatant liquor to an ANAMOKKUSU tub, and removes 
nitrogen is included. 

[0021] The 9th description of this invention is that process with a flocculant the organic 
substance, nutrient, and suspended solid which remain in a processed material, and the 
coagulation sedimentation tub which can process stable and efficient water quality is 
included. 
[0022] 

[Embodiment of the Invention] Below, with reference to the block diagram and the 
example of a trial of a waste-water-treatment process which were shown in the attached 
drawing, this invention is explained further at a detail. 

[0023] Drawing 1 is a flow chart which shows the example of representation of high- 
concentration feces and urine or down stream processing of zootechnics waste water by 
this invention. Waste water treatment equipment 1 is equipment which processes high- 
concentration feces and urine and zootechnics waste water, and is constituted as follows. 
[0024] The description of zootechnics waste water changes with time amount, seasonal 
factors, etc. fairly [ the flow rate and concentration ] sharply. The equal tub 2 equates the 
flow rate and concentration of waste water with sharp fluctuation in this way. The 
suspended solid and organic nitrogen in waste water are processed with flocculants, such 
as ferric chloride, and it is made to become the concentration which suited consecutive 
processing in the chemical solid-liquid-separation tub 3. Among the nitrogen component 
which exists in waste water, NH3 will come to vaporize in atmospheric air, if air is 
puffed out. In the ammonia stripping tub 4, supply of air removes only ammoniacal 
nitrogen without loss of an organic substance alternatively by such principle. 
[0025] The anaerobic fermenter 5 hydrolyzes the difficulty resolvability organic 
substance in the state of an anaerobiosis among the flowing processed material using an 
anaerobic microorganism, ferments the sludge transported from the setting tank 10, and 
generates an organic acid. In the ANAMOKKUSU tub 6, N02- (generated by an aerator 
8, especially the denitrification induction type multistage aerator) reacts with NH4+ in 
the state of an anaerobiosis, and generates N2 gas, and in atmospheric air, this nitrogen 
gas vaporizes and is removed. 

[0026] The biotechnology pound 7 activates the solidified soil microbe, and supplies an 
aerator 8 and a microorganism especially applicable to a denitrification induction type 
multistage aerator. It activates in said biotechnology pound 7, and the organic substance 
is oxidized not only using the supplied microorganism but using the oxygen supplied 
continuously, and aerobic bacteria, such as a microorganism which nitrifies ammoniacal 
nitrogen, are carrying out the abundant activity at this aerator 8. In the denitrification tub 



9, nitrogen gasification is carried out in the state of anoxia, and the nitrified nitrogen 
vaporizes to atmospheric air. 

[0027] Solid liquid separation of the processed material and microorganism which were 
processed by the anaerobic fermenter 5, the aerator 8, and the denitrification tub 9 is 
carried out by gravity by the setting tank 10. Finally the residual suspended solid which 
remains in a processed material, Lynn, and an organic substance are processed in the 
coagulation sedimentation tub 1 1 using a chemical. In this waste water treatment 
equipment, when the sludge generated in the chemical solid-liquid-separation tub 3, the 
anaerobic fermenter 5, the setting tank 10, and the coagulation sedimentation tub 1 1 
passes through a dehydrator 12, the moisture content decreases, the supernatant water of 
the coagulation sedimentation tub 1 1 carries out the last discharge as a final effluent 13 - 
having — dehydration of a dehydrator 12 — a cake 14 is sent to a compost shed, and it is 
used for manufacture of a compost or it is given to a landfill. 

[0028] In this waste water treatment equipment 1, the moving trucking of a sludge is also 
very important with the moving trucking of a processed material. The moving trucking of 
the sludge in this invention is as having expressed with the dotted line to drawing 1 . If it 
explains concretely, the precipitate sludge by which solid liquid separation was carried 
out by the setting tank 10 will move to the anaerobic fermentation tub 5 through Path A, 
will generate an organic acid by anaerobiotic fermentation there, and will play the role 
which maintains the MLSS (suspended solid in mixed liquor) concentration of the 
denitrification induction type multistage aerator 8. An excessive waste sludge 
unnecessary to maintenance of the MLSS concentration of an aerator 8 is transported to a 
dehydrator 12 through Path D. Furthermore, the precipitate sludge of a setting tank 10 is 
transported also to the biotechnology pound 7 through Path C. On the other hand, the 
supernatant water of a setting tank 10 is transported to the ANAMOKKUSU tub 6 
through Path B. The precipitate sludge of the coagulation sedimentation tub 1 1 is 
transported to a dehydrator 12 through Path G. The precipitate sludge of the chemical 
solid-liquid-separation tub 3 is transported to a dehydrator 12 through Path F, and the 
sludge of the remainder of the anaerobic fermentation tub 5 is transported to a dehydrator 
12 through Path E. furthermore, dehydration generated with a dehydrator 12 — a cake 
should be used as a compost, or a landfill should be carried out, and supernatant liquor 
should pass Path H - an aerator 8 — desirable - a denitrification induction type 
multistage aerator — it is especially transported to a four-step aerator preferably. 
Hereafter, unless it refuses especially about the structure, a denitrification induction type 
multistage aerator is only pointed out by name called an aerator 8. 
[0029] It will be as follows if roles, such as each reaction vessel, and operation in the 
waste water treatment equipment 1 of this invention are further explained to a detail. 
[0030] Feces and urine and zootechnics waste water which are a processed material 
express very various generating aspects. An yield and generating concentration are very 
various by the source location, the seasonal factor, time amount, etc. Thus, it is 
indispensable to make concentration and a flow rate into homogeneity first, in order to 
process the intense waste water of the range of fluctuation in order to process 
consecutiveness smoothly. The equalization tub 2 plays the role which equates the 
amount and concentration of the waste water irregularly discharged from a generating 
part. Two to 3 times are suitable for the size of an equal tub on the basis of a mean daily 
discharge. Since generating of an odor is an intense part, an equal tub can send a part of 



sludge of a setting tank 10 to an equal tub depending on the need, and can also reduce 
generating of an odor (not shown). 

[0031] The processed material equated by the equal tub is transported to the chemical 
solid-liquid-separation tub 3. Since the concentration of a suspended solid and an organic 
substance is high, for efficient processing, the transported processed material is this 
separation tub, and pretreats using a chemical, for example, a flocculant like a ferric 
chloride. It is very difficult to maintain the amount of MLSS(s) of an aerator 8 
appropriately especially, since the concentration of an organic substance is high on a 
property for zootechnics waste water and there are many suspended solids moreover 
discharged from ** of stools and feed. In order to solve such a problem, in the chemical 
solid-liquid-separation tub 3, a little flocculant is added to the processed material which 
passed through the equal tub 2, and with some organic substance, a suspended solid and 
organic nitrogen are settled and it removes. As a flocculant, anionic, a cationic polymer, 
or a ferric chloride can be used according to the description of waste water. Thus, the 
produced precipitate sludge is transported to a dehydrator 12 through the path F of 
drawing 1 , and, finally dehydration processing is carried out. 

[0032] In the processed material removed in the precipitate sludge, quite a lot of nitrogen 
components are contained compared with an organic substance by the chemical solid- 
liquid-separation tub 3. This generates lack of an organic substance in consecutive down 
stream processing, and makes efficient processing difficult. Therefore, in order to remove 
alternatively the ammoniacal nitrogen which occupies 60 - 70% in a nitrogen component 
without making an organic substance lose, a processed material is sent to the ammonia 
stripping tub 4. 
[0033] 
[Formula 1] 

NH 3 +H 2 0 < — > NH/+OH" 

[0034] Although ammoniacal nitrogen is maintaining equilibrium like an upper type, if 
pH of waste water increases to 7.0 or more, a balance will move to left-hand side and 
NH4+ ion will be converted into NH3. This NH3 will vaporize in atmospheric air, if 
waste water is stirred. By the ammonia stripping tub 4, supply of air removes the 
ammoniacal nitrogen in zootechnics waste water using the point (pH 9-9.5) that such a 
principle and pH of the zootechnics waste water itself are high. 
[0035] The processed material removed in ammoniacal nitrogen by the ammonia 
stripping tub 4 flows into the anaerobic fermenter 5. In the anaerobic fermenter 5, it 
decomposes using an anaerobic microorganism and the difficulty resolvability organic 
substance contained in the processed material is made into the gestalt which aerobic 
bacteria tend to take in in a consecutive process, to the anaerobic fermenter 5, 
temperature is uniformly maintainable at about 30 degrees C as — warming — it is 
desirable to install a facility. By this, the fall of the nitrogen removal effectiveness by the 
temperature fall of winter can be prevented, and the smooth activity of an anaerobic 
microorganism can be secured. Furthermore, to the anaerobic fermenter 5, it is desirable 
to install the agitator 16 for mixing so that the gas (for example, CH4, C02, H2, H2S, 
etc.) which an anaerobic microorganism is smoothly mixed with a processed material in 
the case of the inflow of an anaerobic microorganism, makes, and occurs can be smoothly 
desorbed from a microorganism. 



[0036] Furthermore, the sludge of the lower part of the anaerobic fermenter 5 is extracted 
periodically, and is transported and processed to a dehydrator 12 through the path E of 
drawing 1 . The anaerobic fermenter 5 carries out anaerobiotic fermentation of the sludge 
transported from the setting tank 10, makes organic acids, such as an acetic acid, a 
propionic acid, ****, a valeric acid, and a capric acid, form, and activates the 
dephosphorylation microorganism contained in the sludge in the state of the anaerobiosis 
of the anaerobic fermenter 5. Activation of a dephosphorylation microorganism is 
performed as everyone knows in a field by [, such as control of suitable temperature, pH, 
the residence time, concentration, and the interfering substance, ] preparing a surrounding 
environment so that growth of a dephosphorylation microorganism may be suited for the 
time being. The activated microorganism emits microorganism intracellular Lynn (P) 
with the gestalt of phosphoric-acid ion (P043-), and takes in a lot of [ far ] Lynn than 
emitted Lynn in the state of aerotropism. In this process, with the anaerobic fermenter 5, 
said microorganism accumulates the organic acid produced by fermentation in the inside 
of the body, and it is used for it as an energy source. Furthermore, the anaerobic 
fermenter 5 also plays the role which denitrifies secondarily the residual nitrogen by 
which denitrification is not carried out completely. In the anaerobic fermenter 5, it is 
necessary to restrict the residence time of the processed material in the interior on two - 
the 3rd so that it may not move from an organic-acid formation reaction to a 
methanogenesis reaction. 

[0037] The processed material which fermented with the anaerobic fermenter 5 flows into 
the ANAMOKKUSU tub 6. The supernatant liquor of a setting tank 10 also flows into 
the ANAMOKKUSU tub 6 through the path B of drawing 1 . In the state of an 
anaerobiosis, nitrite ion (N02-) or nitrate ion (N03-) is used for an electron acceptor, 
C02 is used for the only carbon source for ammonium ion (NH4+) at an electron donor, 
and ANAMOKKUSU (Anammox) means the process in which ammonium is oxidized in 
N2 gas, by the ANAMOKKUSU microorganism. Such a generalization reaction formula 
of an oxidation process is as follows. 
[0038] 
[Formula 2] 

INHj + l. 32N02 +0. O66HCO3+O. 13H + gjggggggft 



1. 02N 2 +0. 26NOs +0. 066CH 2 O 0 . 5 Nai5 + 2. 03H 2 O 

[0039] The ANAMOKKUSU tub 6 makes nitrogen gas return the nitrite and nitrate 
which exist in the supernatant liquor of a setting tank 10 by the ANAMOKKUSU 
microorganism which exists in a processed material by such principle, warming for 
maintaining an ANAMOKKUSU microorganism to proper temperature, for example, 20- 
40 degrees C, at the ANAMOKKUSU tub 6 - it is desirable to install a facility. The 
ANAMOKKUSU microorganism is mainly known as a microorganism of the 
Nitrosomonas (Nitrosomonas) network, and there is flexible SHIBAKUTA (Flexibacter) 
as a typical example (Mike S.M.Jetten et al., The anaerobic oxidation of ammonium, 
FEMS Microbiology Reviews 22 (1999) 421-437). Furthermore, in order to make smooth 
accommodation of temperature, and mixing of a microorganism and a processed material, 
it is desirable to install the agitator 17 for mixing. 

[0040] As for the biotechnology pound (biopond) 7, it is equipped with the biotechnology 



manufacturer 30 with whom the biotechnology comp (bio-comp) 40 was filled up into the 
interior as shown in drawing 2 . The lower part is filled up with the crushed stone layer 
with many mineral constituents including the biotechnology comp 40 to which the 
biotechnology manufacturer 30 made the upper part carry out mixed immobilization of 
the various microorganisms. As a crushed stone, what contains SiO230.7%, 20312.2% of 
aluminum, and Ca032.5% as a principal component, for example is used. This crushed 
stone layer supplies an inorganic substance succeedingly in the biotechnology 
manufacturer 30, and activity of the microorganism of biotechnology comp is maximum- 
ized with this supplied inorganic substance. Biotechnology comp is the microorganism 
fixed object which made the bacillus (bacillus) system microorganism and the soil 
microbe to which actinomycetes (actinomycets) make the mainstream fix so much. The 
soil microbe fixed by biotechnology comp is activated by the sludge transported from the 
setting tank 10, and the suitable growth conditions of a microorganism formed in the 
biotechnology pound. First, a microorganism is activated in the state of the aerotropism 
formed of the air continuously supplied to the biotechnology pound 7. Time amount 
necessary although it activates is about two days. The activity of the microorganism in 
the biotechnology pound 7 is further promoted by the sludge transported from the setting 
tank 10. Moreover, in case this microorganism flows into an aerator 8 henceforth by not 
supplying sufficient food for the microorganism activated in this way (namely, thing for 
which raw water is not supplied to a biotechnology pound), more flourishing metabolism 
capacity is demonstrated. 

[0041] The processed material processed by the ANAMOKKUSU tub 6 and the 
microorganism activated in the biotechnology pound 7 flow into the denitrification 
induction type aerator 8. The multistage type aerator which only stirs the last stage and 
does not supply air as an aerator 8 is desirable, and what has four or more steps of 
partitions is more desirable. This is for bringing about good nitrification and good 
denitrification, maintaining the change in an alkali level with sufficient balance, and 
preventing the inhibitory action by rapid reduction of pH by maintaining the dissolved 
oxygen concentration which carries out difference to smooth mixing. When the large 
zootechnics waste water of a concentration difference flows serially, the aerator classified 
into four or more steps compared with the aerator (the number of stages which supplies 
air is 1-2 steps) classified into 2-3 steps is easy to adjust and operate to the suitable 
dissolved oxygen concentration corresponding to change of pH, and can make 
denitrification in a denitrification layer easy by operating the last stage in the state of 
anoxia. Especially, since a maintenance is easy, especially a four-step aerator is desirable. 
When there is specifically much N03-concentration of the treated water which flows into 
the 3rd step in the case of a four-step aerator, the dissolved oxygen concentration of the 
1st step and the 2nd step is reduced, denitrification of N03- is planned, when N03- 
concentration is low, the dissolved oxygen concentration of the 1st step and the 2nd step 
can be raised, and nitrification can be advanced. 

[0042] As for the case of the last stage, i.e., a four-step aerator, it is desirable by installing 
the agitator 19 for mixing and maintaining the amount of dissolved oxygen to 0.5 or less 
mg/L to make it the effectiveness of the denitrification process which is a consecutive 
process become the maximum, and to carry out pH buffer action of an aerator by the 
increment in the alkalinity by a part of denitrification, without supplying air to the 4th 
step. The aerobic bacteria in an aerator 8 perform oxidation of the organic substance, 



nitrification, and a removal operation of Lynn by superfluous intake of Lynn through a 
metabolism operation. In this process, the microorganism activated in the biotechnology 
pound 7 achieves a more flourishing metabolism operation. Ammoniacal nitrogen is the 
process in which it oxidizes to N03- through N02-, and is this process, an alkaline 
substance is consumed by Nitrosomonas (Nitrosomonas) and Nitrobacter (Nitrobacter), 
and, as for the nitrification reaction in an aerator 8, the effectiveness that pH falls is 
acquired. 

[0043] The phenomenon of taking in a lot of [ a microorganism / when the 
dephosphorylation microorganism to which the removal reaction of Lynn in an aerator 8 
emitted Lynn with the gestalt of a phosphoric acid with the previous anaerobic fermenter 
5 compounds a cytoplasm constituent with the aerator 8 of an aerobic condition ] Lynn 
than Lynn which the existing aerobic bacteria take in happens. This is called superfluous 
intake (Luxury uptake) phenomenon of Lynn. Lynn is removable by this removing the 
sludge by which superfluous intake was carried out. Although said dephosphorylation 
microorganism says the usual dephosphorylation microorganism of the waste-water- 
treatment field, Acinetobacter (Acinetobacter) is mentioned as an example of the 
microorganism most generally known in it. 

[0044] The processed material which flowed out of the aerator 8 flows into the 
denitrification tub 9. In the denitrification tub 9, the transplanted denitrification acid 
bacteria (Denitrifier) convert the nitrate nitrogen oxide contained in a processed material 
like N03->N02->NO->N2 0->N2 using the unsettled organic substance contained in 
the processed material, and nitrogen is removed. Such a denitrification reaction can use 
the acetic acid which is an external carbon source, a citric acid, a methanol, etc. as an 
electron donor depending on the case, and can raise the effectiveness of a denitrification 
reaction. However, it is desirable to make the point that equipment special for supply of 
an external carbon source is required, and the denitrification reaction using endoecism 
breathing (endogenous respiration) which uses a processed material and the carbon in a 
sludge, without supplying a carbon source from the exterior in this down stream 
processing in consideration of economical efficiency cause. 

[0045] Furthermore, the precipitate sludge of the setting tank 10 lower part is transported 
to the anaerobic fermenter 5 which carries out anaerobiotic fermentation of the sludge 
and produces an organic acid (the path A of drawing 1 ), the second denitrification is 
advanced to it, and a perfect nitrogen removal process is built. 
[0046] As for the denitrification tub 9, it is desirable to constitute so that a processed 
material may flow into the bottom, to increase the opportunity of contact with a 
processed material and a microorganism, and to make it mixed completely. Furthermore, 
it is desirable to install the mechanical agitator 19 for mixing so that contact of a 
microorganism and a processed material may be made smooth and degassing of the N2 
gas which occurred with denitrifying bacteria may be well carried out from a 
microorganism. 

[0047] The processed material processed by the denitrification tub 9 flows into a setting 
tank 10. In a setting tank 10, solid liquid separation of the sludge is carried out to a 
processed material. A setting tank 10 is the interior, and while a microorganism heavier 
than a processing object sediments with gravity, it is desirable to make it structure which 
is separated automatically. It is desirable to establish an inclination in the interior of a 
setting tank 10 for smooth collection of the sludge which precipitated. A part is 



transported to the biotechnology pound 7 through the path E of drawing 1 , the collected 
precipitate sludge is transported to the anaerobic fermenter 5 through the path A of 
drawing 1 , and through the path D of drawing 1 , the waste sludge of an amount which 
was not used for the migration for MLSS maintenance of an aerator 8 is transported to a 
dehydrator 12, and is disposed of. 

[0048] The processed material which flowed out of the setting tank 10 flows into the 
coagulation sedimentation tub 11. With a flocculant, the processed material which flowed 
into the coagulation sedimentation tub 1 1 is processed, and Lynn which remains, a 
suspended solid, and some organic substance are made to condense completely, and it 
processes them. According to a processor, various selections are possible for the 
flocculant used, and ferric chloride is used typically. The amount used can also be 
appropriately adjusted by the criteria of the water quality to discharge. The condensed 
sludge precipitates with gravity, through the path G of drawing 1 , is sent to a dehydrator 
12 and disposed of. The supernatant liquor of a coagulation sedimentation tub serves as 
the last final effluent 13. 

[0049] Moisture is separated from a sludge, and various kinds of sludges (the sludge of 
the chemical solid-liquid-separation tub 3, the sludge of the anaerobic fermenter 5, the 
waste sludge of a setting tank 10, sludge of the coagulation sedimentation tub 1 1) which 
flowed into the dehydrator are discharged by mechanical force, such as a pressure and a 
centrifugal force, with the gestalt of the cake 14 with which water content decreased 
sharply, and are used for solid composting etc. according to it. The supernatant liquor 
separated from the sludge is transported and reworked by the aerator 8 through the path H 
of drawing 1 . 
[0050] 

[Example] The predominance of the waste-water-treatment process of this invention is 
proved by a following example and the following example of a comparison. 
[0051] The semantics of the abbreviated name used in the following example of a trial 
and the following example of a comparison is as follows. 

COD (Chemical Oxygen Demand): Mean chemical oxygen demand. The chemical 
oxygen demand which measured the chemical oxygen demand measured as an oxidizer 
using the potassium dichromate (K2Cr 207) as CODcr and an oxidizer using potassium 
permanganate (KMn04) is expressed as CODmn. 

BOD(Biological Oxygen Demand): Biological oxygen demand TSS (Total Suspended 
Solids): It is the quality of a solid which contains an inorganic substance and the organic 
substance as a suspended solid, and say the suspended solid which is not filtered 
depending on a 0.1 -micrometer filter paper. Usually, it is called SS, and it is also called 
TSS when classifying with VSS. That is, it is TSS which is called SS in the field of 
environmental engineering. Measurement measures the weight of the residual matter as 
for which the suspended solid filtered through the 0.1 -micrometer filter paper evaporated 
moisture in 105-degree C oven, and expresses it with the weight mg of a mg/L unit, i.e., 
the suspended solid per 11. of liquids. 

[0052] TKN (Total Kjeldhal Nitrogen): Mean the sum of the concentration of the organic 
nitrogen in waste water, and ammoniacal nitrogen. 

T-N (Total Nitrogen): Express the amount of total nitrogen in waste water. That is, it is 
the value by which organic nitrogen and inorganic nature nitrogen (the nitrogen of the 
gestalt of NH4+, N02-, and N03- is included) were set. 



T-P (Total phosphorus): It is the value with which fusibility Lynn which exists in waste 
water, and non-fusibility Lynn were doubled. 

[0053] The waste-water-treatment process of <example> drawing 1 was manufactured 
with the reactor of a laboratory scale, and it experimented by extracting raw water in the 
zootechnics waste water common disposal plant. The equipment and specification of a 
reaction vessel of the waste- water-treatment process used for this experiment were 
summarized in the following table 1. 
[0054] 
[Table 1] 
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[0055] Among various kinds of equipments used in said experiment, in order to measure 
pH and ORP (Oxidation Reduction Potential), such as an aerator, an anaerobic fermenter, 
an ANAMOKKUSU tub, and a denitrification tub, the pH meter was used. The blower 
was used in order to supply air to an aerator and a biotechnology pound. Supply of raw 
water was poured in equally [ 5 times per ] day using the transfer pump, and migration of 
the processed material in each reaction vessel has arranged the reactor so that it may be 
transported by gravity flow. 
[0056] 
[Table 2] 
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[0057] The value of the experimental result summarized in Table 2 is the average of a 
laboratory operation term throughout. What was directly extracted as raw water in the 
Kyonggi-do Y disposal plant which is a zootechnics waste water common disposal plant 
was used. This was analyzed, the chemical solid liquid separation and the stripping which 
are pretreatment were performed at once, and the sample was kept in the 4-degree C 
refrigerator, and from the anaerobic fermenter, it poured in with the metering pump and 
experimented. The water quality of treated water obtained the very good result with 
which are satisfied of the water quality of feces and urine or a zootechnics waste water 
common disposal plant final effluent, namely, the law which BOD is 300 mg/L, SSs are 
29 mg/L, T-N calls 60 or less mg/L, and T-P calls 8 or less mg/L - criteria were satisfied. 
[0058] The <example of comparison> table 3 shows the result of having performed waste 
water treatment by the conventional waste-water-treatment approach shown in drawing 3 
. The waste- water-treatment approach of drawing 3 is an art adopted in the **** 
zootechnics waste-water-treatment facility design report designed in the environment 
management public corporation in 1997, and is an art using a liquefied corrosion tub 
unlike the approach of this invention. 
[0059] 
[Table 3] 
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[0060] If the BOD value of Table 2 and Table 3 is compared, in the case of this 
invention, the BOD values of the final effluent discharged from the condensation tub are 
30 mg/L, and are very small. It is the numeric value which the BOD values in the case of 
the last final effluent of Table 3 are 199 mg/L, and exceeds 6 times of this invention to it. 
Therefore, the final effluent by which waste water treatment was carried out was further 
sent to the sewage disposal plant, and discharge in a river has already been possible as it 



was shown in the flow conceptual diagram of drawing 3 , in order to satisfy the 
permissible level value of BOD in the case of the art of drawing 3 for the first time 
through one processing. 

[0061] As compared with the detail, it was proved in the above experimental result that 
the waste-water-treatment process of this invention is the treatment facility in which the 
removal effectiveness of an organic substance and the removal effectiveness of a nutrient 
were very excellent. 
[0062] 

[Effect of the Invention] The waste-water-treatment approach and treatment facility by 
this invention are the outstanding art and outstanding treatment facility which processing 
of the efficient organic substance of the feces and urine which are high-concentration 
organic waste water, or zootechnics waste water, and the nitrogen and Lynn which are a 
nutrient can process in ****. That is, even if it accepts influent with high suspended solid 
concentration by this invention, by maintaining the concentration of the suspended solid 
in the effluent to 10,000 - 20,000 mg-L by the chemical solid-liquid-separation tub, the 
MLSS concentration of an aerator is maintainable proper, operation of the whole facility 
is easy and it is possible to secure the stable water quality of a final effluent. 
[0063] Furthermore, since nitrogen is removed by making the nitrogen nitrified with the 
aerator react with ammonia by the ANAMOKKUSU tub after volatilizing ammonia by 
the ammonia stripping tub even if it receives zootechnics waste water with high T-N 
concentration, stable denitrification can be performed. 

[0064] This invention expands the range of zootechnics waste water etc. which can be 
processed more greatly than a conventional method by combining stable operation of the 
aerator by using such a chemical solid-liquid-separation tub, and removal of the nitrogen 
by the ammonia stripping tub and the ANAMOKKUSU tub. 

[0065] Since smooth processing of feces and urine and zootechnics waste water can be 
secured by this invention, the management of the stable stock raising industry is possible, 
without being able to cancel the economical difficulty of a dairy farmer and inflicting 
damage on a circumference farmhouse. Furthermore, since the processing of feces and 
urine and zootechnics waste water considered as the main causes of the water pollution of 
a small river and a lake is solved, improvement in an environment is also expected that a 
big role is played. 



PRIOR ART 



[The technique in which invention belongs] This invention relates to the waste-water- 
treatment approach for processing organic waste water, such as high-concentration feces 
and urine or zootechnics waste water with many nitrogen components and the Lynn 
components. Especially this invention relates to the waste-water-treatment approach of 
feces and urine with the high nitrogen and Lynn concentration which are characterized by 
including an ANAMOKKUSU process and a biotechnology pound process, or 
zootechnics waste water. 



EFFECT OF THE INVENTION 



[Effect of the Invention] The waste- water-treatment approach and treatment facility by 
this invention are the outstanding art and outstanding treatment facility which processing 
of the efficient organic substance of the feces and urine which are high-concentration 
organic waste water, or zootechnics waste water, and the nitrogen and Lynn which are a 
nutrient can process in ****. That is, even if it accepts influent with high suspended solid 
concentration by this invention, by maintaining the concentration of the suspended solid 
in the effluent to 10,000 - 20,000 mg-L by the chemical solid-liquid- separation tub, the 
MLSS concentration of an aerator is maintainable proper, operation of the whole facility 
is easy and it is possible to secure the stable water quality of a final effluent. 
[0063] Furthermore, since nitrogen is removed by making the nitrogen nitrified with the 
aerator react with ammonia by the ANAMOKKUSU tub after volatilizing ammonia by 
the ammonia stripping tub even if it receives zootechnics waste water with high T-N 
concentration, stable denitrification can be performed. 

[0064] This invention expands the range of zootechnics waste water etc. which can be 
processed more greatly than a conventional method by combining stable operation of the 
aerator by using such a chemical solid-liquid-separation tub, and removal of the nitrogen 
by the ammonia stripping tub and the ANAMOKKUSU tub. 

[0065] Since smooth processing of feces and urine and zootechnics waste water can be 
secured by this invention, the management of the stable stock raising industry is possible, 
without being able to cancel the economical difficulty of a dairy farmer and inflicting 
damage on a circumference farmhouse. Furthermore, since the processing of feces and 
urine and zootechnics waste water considered as the main causes of the water pollution of 
a small river and a lake is solved, improvement in an environment is also expected that a 
big role is played. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the 
waste-water-treatment approach and equipment which can process effectively organic 
waste water, such as high-concentration difficulty resolvability zootechnics waste water 
with a high nitrogen content, and feces and urine. 



MEANS 



[Means for Solving the Problem] In order to attain the aforementioned purpose, this 
invention offers the new waste-water-treatment approach which combined the 
ANAMOKKUSU process and the biotechnology pound process. Furthermore, a solid- 
liquid-separation process is used for the approach of this invention instead of diluting 
waste water. 

[0011] That is, this invention is an equalization process which equates the concentration 
and the flow rate of the feces and urine of (a) high concentration, or zootechnics waste 



water.; 

(b) the waste water equated at the aforementioned (a) process — a flocculant — in 
addition, solid-liquid-separation process; which adjusts the concentration of the organic 
substance, and the concentration of nitrogen to a desired level 

(c) Ammonia stripping process which removes only ammoniacal nitrogen alternatively, 
without changing the concentration of the organic substance in the processed material by 
which solid liquid separation was carried out at the aforementioned (b) process; 

(d) Anaerobiotic fermentation process which ferments the sludge which considered as the 
gestalt in which the aerobic bacteria in a consecutive process tend to take in the difficulty 
resolvability organic substance in the processed material processed at the aforementioned 

(c) process by decomposing using an anaerobic microorganism, and was transported from 
the following (i) process, and makes an organic acid generate; 

(e) ANAMOKKUSU process which makes the nitrite nitrogen (N02-) contained in the 
sludge given to anaerobiotic fermentation after being transported to the aforementioned 

(d) process from the following (i) process, and the ammonia contained in waste water 
react, and generates nitrogen gas; 

(f) Microorganism activation process which exists in a biotechnology pound and which 
activates the solidified soil microbe; 

(g) Denitrification induction type aeration process of mixing and performing 
denitrification after supplying the soil microbe activated at the aforementioned (f) process 
in a denitrification induction type aerator, disassembling the organic substance in the 
processed material processed at the aforementioned (e) process using the aerobic bacteria 
under habitation in a denitrification induction type aerator with this microorganism and 
nitrifying ammoniacal nitrogen to a nitrate nitrogen (N03-); 

(h) Denitrification process which returns the nitrate nitrogen in the processed material 
processed at the aforementioned (g) process using endoecism breathing of a 
microorganism in the state of anoxia to nitrogen; 

(i) From the supernatant liquor which separated precipitate from the processed material 
and the mixture of a microorganism which were obtained at the (h) process at precipitate 
process; and the (j) aforementioned (i) process of carrying out solid liquid separation and 
transporting a part of sludge which precipitated to said anaerobiotic fermentation process 
(d), condensation removes the residual matter and the waste-water-treatment approach 
including the coagulation-sedimentation process discharged as final-treatment water is 
offered. 

[0012] Such a waste-water-treatment approach of this invention is an equalization tub 
which equates the concentration and the flow rate of the following feces and urine of 
equipment:(A) high concentration, or zootechnics waste water.; 

(B) Chemical solid-liquid-separation tub which adjusts the concentration of the organic 
substance of waste water and the concentration of nitrogen which flowed from said equal 
tub to the level for which adds a flocculant and it asks; 

(C) Ammonia stripping tub which removes only ammoniacal nitrogen alternatively, 
without changing the concentration of the organic substance in the processed material by 
which solid liquid separation was carried out; 

(D) Anaerobic fermenter which it considers [ fermenter ] as the gestalt in which the 
aerobic bacteria in a consecutive process tend to take in the difficulty resolvability 
organic substance in the processed material supplied from said stripping tub by 



decomposing using an anaerobic microorganism, ferments the sludge transported from 
the setting tank, and makes an organic acid generate; 

(E) ANAMOKKUSU tub which the nitrogen (N02-) nitrous-acid-ized with the 
denitrification induction type aerator and the ammonia in a processed material react, and 
forms nitrogen gas; 

(F) Biotechnology pound which it is equipped with the solidified soil microbe, activates 
this microorganism, and supplies said microorganism to a denitrification induction type 
aerator; 

(G) Denitrification induction type aerator which performs denitrification after 
disassembling the organic substance in a processed material and nitrifying ammoniacal 
nitrogen to a nitrate nitrogen (N03-) using the soil microbe activated in said 
biotechnology pound, and the aerobic bacteria under habitation to the interior of self; 

(H) Denitrification tub which returns the nitrate nitrogen in the processed material which 
guided endoecism breathing of a microorganism in the state of anoxia, and was processed 
with said denitrification induction type aerator to nitrogen; 

(I) Setting tank which the organic substance almost oxidizes and carries out solid liquid 
separation of the denitrification-ized processed material and the microorganism; 

(J) coagulation sedimentation tub; which makes the residual matter condense from the 
supernatant liquor which carried out precipitate separation by said setting tank, and (K) 
it is performed by the equipment for waste water treatment containing the dehydration 
tack from which the part or all the moisture of the sludge discharged from said solid- 
liquid-separation tub, the anaerobic fermenter, the setting tank, and the coagulation 
sedimentation tub are removed. 

[0013] Said waste-water-treatment approach of this invention and the 1st description of 
equipment are carrying out solid liquid separation through a chemical solid-liquid- 
separation tub instead of diluting the concentration of suspended matter with the high 
concentration of the organic substance to the proper level. 

[0014] The 2nd description of this invention is that the concentration of the organic 
substance in waste water contains the ammonia stripping tub which can remove 
alternatively only the ammonia which is a nitrogen component, without making it change. 
[0015] The 3rd description of this invention is that the anaerobic fermenter which a 
precipitate sludge is fermented with an anaerobic fermenter, is made to generate an 
organic acid, and utilizes this organic acid for removal of Lynn is included. 
[0016] The 4th description of this invention is that the ANAMOKKUSU tub which 
transports the supernatant liquor of a setting tank, oxidizes NH4+ in waste water by N02- 
, and generates nitrogen gas is included. 

[0017] The 5th description of this invention is that the biotechnology pound which is 
filled up with the biotechnology comp which solidified the soil microbe, equips with a 
biotechnology manufacturer, activates a microorganism, promotes the activity of 
consecutive aerobic bacteria, and raises processing effectiveness is included. Here, a 
biotechnology pound means the structure which consists of a biotechnology 
manufacturer, a diffuser, etc., a biotechnology manufacturer says the microorganism 
activation equipment containing biotechnology comp and a crushed stone layer, and 
biotechnology comp means the microorganism fixed object which made the soil microbe 
fix. 

[0018] The 6th description of this invention is that the biotechnology pound which makes 



intake capacity of the organic substance the maximum with a denitrification induction 
type aerator is included by intercepting the inflow of the raw water to a biotechnology 
pound, and carrying out fixed period hunger of the microorganism. 
[0019] The 7th description of this invention is that the denitrification induction type 
multistage aerator which does not supply air to the partition of the end of an aerator, but 
equips it with the agitator for mixing, and has the partition classified so that 
denitrification in an aerator and denitrification by the consecutive denitrification tub 
might be promoted and which was preferably classified into at least four steps is 
included. By this, mixing of a microorganism and a processed material and 
accommodation of the amount of dissolved oxygen become smooth, and economical 
operation of waste water treatment equipment is attained. 

[0020] The 8th description of this invention is that the setting tank which supplies the 
precipitate sludge of a setting tank to a biotechnology pound, promotes the activity of a 
microorganism, transports supernatant liquor to an ANAMOKKUSU tub, and removes 
nitrogen is included. 

[0021] The 9th description of this invention is that process with a flocculant the organic 
substance, nutrient, and suspended solid which remain in a processed material, and the 
coagulation sedimentation tub which can process stable and efficient water quality is 
included. 
[0022] 

[Embodiment of the Invention] Below, with reference to the block diagram and the 
example of a trial of a waste-water-treatment process which were shown in the attached 
drawing, this invention is explained further at a detail. 

[0023] Drawing 1 is a flow chart which shows the example of representation of high- 
concentration feces and urine or down stream processing of zootechnics waste water by 
this invention. Waste water treatment equipment 1 is equipment which processes high- 
concentration feces and urine and zootechnics waste water, and is constituted as follows. 
[0024] The description of zootechnics waste water changes with time amount, seasonal 
factors, etc. fairly [ the flow rate and concentration ] sharply. The equal tub 2 equates the 
flow rate and concentration of waste water with sharp fluctuation in this way. The 
suspended solid and organic nitrogen in waste water are processed with flocculants, such 
as ferric chloride, and it is made to become the concentration which suited consecutive 
processing in the chemical solid-liquid-separation tub 3. Among the nitrogen component 
which exists in waste water, NH3 will come to vaporize in atmospheric air, if air is 
puffed out. In the ammonia stripping tub 4, supply of air removes only ammoniacal 
nitrogen without loss of an organic substance alternatively by such principle. 
[0025] The anaerobic fermenter 5 hydrolyzes the difficulty resolvability organic 
substance in the state of an anaerobiosis among the flowing processed material using an 
anaerobic microorganism, ferments the sludge transported from the setting tank 10, and 
generates an organic acid. In the ANAMOKKUSU tub 6, N02- (generated by an aerator 
8, especially the denitrification induction type multistage aerator) reacts with NH4+ in 
the state of an anaerobiosis, and generates N2 gas, and in atmospheric air, this nitrogen 
gas vaporizes and is removed. 

[0026] The biotechnology pound 7 activates the solidified soil microbe, and supplies an 
aerator 8 and a microorganism especially applicable to a denitrification induction type 
multistage aerator. It activates in said biotechnology pound 7, and the organic substance 



is oxidized not only using the supplied microorganism but using the oxygen supplied 
continuously, and aerobic bacteria, such as a microorganism which nitrifies ammoniacal 
nitrogen, are carrying out the abundant activity at this aerator 8. In the denitrification tub 
9, nitrogen gasification is carried out in the state of anoxia, and the nitrified nitrogen 
vaporizes to atmospheric air. 

[0027] Solid liquid separation of the processed material and microorganism which were 
processed by the anaerobic fermenter 5, the aerator 8, and the denitrification tub 9 is 
carried out by gravity by the setting tank 10. Finally the residual suspended solid which 
remains in a processed material, Lynn, and an organic substance are processed in the 
coagulation sedimentation tub 1 1 using a chemical. In this waste water treatment 
equipment, when the sludge generated in the chemical solid-liquid-separation tub 3, the 
anaerobic fermenter 5, the setting tank 10, and the coagulation sedimentation tub 1 1 
passes through a dehydrator 12, the moisture content decreases, the supernatant water of 
the coagulation sedimentation tub 1 1 carries out the last discharge as a final effluent 13 - 
having - dehydration of a dehydrator 12 — a cake 14 is sent to a compost shed, and it is 
used for manufacture of a compost or it is given to a landfill. 

[0028] In this waste water treatment equipment 1, the moving trucking of a sludge is also 
very important with the moving trucking of a processed material. The moving trucking of 
the sludge in this invention is as having expressed with the dotted line to drawing 1 . If it 
explains concretely, the precipitate sludge by which solid liquid separation was carried 
out by the setting tank 10 will move to the anaerobic fermentation tub 5 through Path A, 
will generate an organic acid by anaerobiotic fermentation there, and will play the role 
which maintains the MLSS (suspended solid in mixed liquor) concentration of the 
denitrification induction type multistage aerator 8. An excessive waste sludge 
unnecessary to maintenance of the MLSS concentration of an aerator 8 is transported to a 
dehydrator 12 through Path D. Furthermore, the precipitate sludge of a setting tank 10 is 
transported also to the biotechnology pound 7 through Path C. On the other hand, the 
supernatant water of a setting tank 10 is transported to the ANAMOKKUSU tub 6 
through Path B. The precipitate sludge of the coagulation sedimentation tub 1 1 is 
transported to a dehydrator 12 through Path G. The precipitate sludge of the chemical 
solid-liquid-separation tub 3 is transported to a dehydrator 12 through Path F, and the 
sludge of the remainder of the anaerobic fermentation tub 5 is transported to a dehydrator 
12 through Path E. furthermore, dehydration generated with a dehydrator 12 - a cake 
should be used as a compost, or a landfill should be carried out, and supernatant liquor 
should pass Path H ~ an aerator 8 - desirable ~ a denitrification induction type 
multistage aerator - it is especially transported to a four-step aerator preferably. 
Hereafter, unless it refuses especially about the structure, a denitrification induction type 
multistage aerator is only pointed out by name called an aerator 8. 
[0029] It will be as follows if roles, such as each reaction vessel, and operation in the 
waste water treatment equipment 1 of this invention are further explained to a detail. 
[0030] Feces and urine and zootechnics waste water which are a processed material 
express very various generating aspects. An yield and generating concentration are very 
various by the source location, the seasonal factor, time amount, etc. Thus, it is 
indispensable to make concentration and a flow rate into homogeneity first, in order to 
process the intense waste water of the range of fluctuation in order to process 
consecutiveness smoothly. The equalization tub 2 plays the role which equates the 



amount and concentration of the waste water irregularly discharged from a generating 
part. Two to 3 times are suitable for the size of an equal tub on the basis of a mean daily 
discharge. Since generating of an odor is an intense part, an equal tub can send a part of 
sludge of a setting tank 10 to an equal tub depending on the need, and can also reduce 
generating of an odor (not shown). 

[0031] The processed material equated by the equal tub is transported to the chemical 
solid-liquid-separation tub 3. Since the concentration of a suspended solid and an organic 
substance is high, for efficient processing, the transported processed material is this 
separation tub, and pretreats using a chemical, for example, a flocculant like a ferric 
chloride. It is very difficult to maintain the amount of MLSS(s) of an aerator 8 
appropriately especially, since the concentration of an organic substance is high on a 
property for zootechnics waste water and there are many suspended solids moreover 
discharged from ** of stools and feed. In order to solve such a problem, in the chemical 
solid-liquid-separation tub 3, a little flocculant is added to the processed material which 
passed through the equal tub 2, and with some organic substance, a suspended solid and 
organic nitrogen are settled and it removes. As a flocculant, anionic, a cationic polymer, 
or a ferric chloride can be used according to the description of waste water. Thus, the 
produced precipitate sludge is transported to a dehydrator 12 through the path F of 
drawing 1 , and, finally dehydration processing is carried out. 

[0032] In the processed material removed in the precipitate sludge, quite a lot of nitrogen 
components are contained compared with an organic substance by the chemical solid- 
liquid-separation tub 3. This generates lack of an organic substance in consecutive down 
stream processing, and makes efficient processing difficult. Therefore, in order to remove 
alternatively the ammoniacal nitrogen which occupies 60 - 70% in a nitrogen component 
without making an organic substance lose, a processed material is sent to the ammonia 
stripping tub 4. 
[0033] 
[Formula 1] 

NH 3 +H 2 0 NH 4 + +OIT 

[0034] Although ammoniacal nitrogen is maintaining equilibrium like an upper type, if 
pH of waste water increases to 7.0 or more, a balance will move to left-hand side and 
NH4+ ion will be converted into NH3. This NH3 will vaporize in atmospheric air, if 
waste water is stirred. By the ammonia stripping tub 4, supply of air removes the 
ammoniacal nitrogen in zootechnics waste water using the point (pH 9-9.5) that such a 
principle and pH of the zootechnics waste water itself are high. 
[0035] The processed material removed in ammoniacal nitrogen by the ammonia 
stripping tub 4 flows into the anaerobic fermenter 5. In the anaerobic fermenter 5, it 
decomposes using an anaerobic microorganism and the difficulty resolvability organic 
substance contained in the processed material is made into the gestalt which aerobic 
bacteria tend to take in in a consecutive process, to the anaerobic fermenter 5, 
temperature is uniformly maintainable at about 30 degrees C ~ as — warming — it is 
desirable to install a facility. By this, the fall of the nitrogen removal effectiveness by the 
temperature fall of winter can be prevented, and the smooth activity of an anaerobic 
microorganism can be secured. Furthermore, to the anaerobic fermenter 5, it is desirable 
to install the agitator 16 for mixing so that the gas (for example, CH4, C02, H2, H2S, 



etc.) which an anaerobic microorganism is smoothly mixed with a processed material in 
the case of the inflow of an anaerobic microorganism, makes, and occurs can be smoothly 
desorbed from a microorganism. 

[0036] Furthermore, the sludge of the lower part of the anaerobic fermenter 5 is extracted 
periodically, and is transported and processed to a dehydrator 12 through the path E of 
drawing 1 . The anaerobic fermenter 5 carries out anaerobiotic fermentation of the sludge 
transported from the setting tank 10, makes organic acids, such as an acetic acid, a 
propionic acid, ****, a valeric acid, and a capric acid, form, and activates the 
dephosphorylation microorganism contained in the sludge in the state of the anaerobiosis 
of the anaerobic fermenter 5. Activation of a dephosphorylation microorganism is 
performed as everyone knows in a field by [, such as control of suitable temperature, pH, 
the residence time, concentration, and the interfering substance, ] preparing a surrounding 
environment so that growth of a dephosphorylation microorganism may be suited for the 
time being. The activated microorganism emits microorganism intracellular Lynn (P) 
with the gestalt of phosphoric-acid ion (P043-), and takes in a lot of [ far ] Lynn than 
emitted Lynn in the state of aerotropism. In this process, with the anaerobic fermenter 5, 
said microorganism accumulates the organic acid produced by fermentation in the inside 
of the body, and it is used for it as an energy source. Furthermore, the anaerobic 
fermenter 5 also plays the role which denitrifies secondarily the residual nitrogen by 
which denitrification is not carried out completely. In the anaerobic fermenter 5, it is 
necessary to restrict the residence time of the processed material in the interior on two - 
the 3rd so that it may not move from an organic-acid formation reaction to a 
methanogenesis reaction. 

[0037] The processed material which fermented with the anaerobic fermenter 5 flows into 
the ANAMOKKUSU tub 6. The supernatant liquor of a setting tank 10 also flows into 
the ANAMOKKUSU tub 6 through the path B of drawing 1 . In the state of an 
anaerobiosis, nitrite ion (N02-) or nitrate ion (N03-) is used for an electron acceptor, 
C02 is used for the only carbon source for ammonium ion (NH4+) at an electron donor, 
and ANAMOKKUSU (Anammox) means the process in which ammonium is oxidized in 
N2 gas, by the ANAMOKKUSU microorganism. Such a generalization reaction formula 
of an oxidation process is as follows. 
[0038] 
[Formula 2] 

+ 1. 32NOi +0, O66HCO3 +0. 13H + rjggg*g&tt > 



1. 02N 2 +0. 26NO3+0. 066CH z O 0 . 5 N(U6 +2. 03H 2 O 

[0039] The ANAMOKKUSU tub 6 makes nitrogen gas return the nitrite and nitrate 
which exist in the supernatant liquor of a setting tank 10 by the ANAMOKKUSU 
microorganism which exists in a processed material by such principle, warming for 
maintaining an ANAMOKKUSU microorganism to proper temperature, for example, 20- 
40 degrees C, at the ANAMOKKUSU tub 6 - it is desirable to install a facility. The 
ANAMOKKUSU microorganism is mainly known as a microorganism of the 
Nitrosomonas (Nitrosomonas) network, and there is flexible SHIBAKUTA (Flexibacter) 
as a typical example (Mike S.MJetten et al, The anaerobic oxidation of ammonium, 
FEMS Microbiology Reviews 22 (1999) 421-437). Furthermore, in order to make smooth 



accommodation of temperature, and mixing of a microorganism and a processed material, 
it is desirable to install the agitator 17 for mixing. 

[0040] As for the biotechnology pound (biopond) 7, it is equipped with the biotechnology 
manufacturer 30 with whom the biotechnology comp (bio-comp) 40 was filled up into the 
interior as shown in drawing 2 . The lower part is filled up with the crushed stone layer 
with many mineral constituents including the biotechnology comp 40 to which the 
biotechnology manufacturer 30 made the upper part carry out mixed immobilization of 
the various microorganisms. As a crushed stone, what contains SiO230.7%, 20312.2% of 
aluminum, and Ca032.5% as a principal component, for example is used. This crushed 
stone layer supplies an inorganic substance succeedingly in the biotechnology 
manufacturer 30, and activity of the microorganism of biotechnology comp is maximum- 
ized with this supplied inorganic substance. Biotechnology comp is the microorganism 
fixed object which made the bacillus (bacillus) system microorganism and the soil 
microbe to which actinomycetes (actinomycets) make the mainstream fix so much. The 
soil microbe fixed by biotechnology comp is activated by the sludge transported from the 
setting tank 10, and the suitable growth conditions of a microorganism formed in the 
biotechnology pound. First, a microorganism is activated in the state of the aerotropism 
formed of the air continuously supplied to the biotechnology pound 7. Time amount 
necessary although it activates is about two days. The activity of the microorganism in 
the biotechnology pound 7 is further promoted by the sludge transported from the setting 
tank 10. Moreover, in case this microorganism flows into an aerator 8 henceforth by not 
supplying sufficient food for the microorganism activated in this way (namely, thing for 
which raw water is not supplied to a biotechnology pound), more flourishing metabolism 
capacity is demonstrated. 

[0041] The processed material processed by the ANAMOKKUSU tub 6 and the 
microorganism activated in the biotechnology pound 7 flow into the denitrification 
induction type aerator 8. The multistage type aerator which only stirs the last stage and 
does not supply air as an aerator 8 is desirable, and what has four or more steps of 
partitions is more desirable. This is for bringing about good nitrification and good 
denitrification, maintaining the change in an alkali level with sufficient balance, and 
preventing the inhibitory action by rapid reduction of pH by maintaining the dissolved 
oxygen concentration which carries out difference to smooth mixing. When the large 
zootechnics waste water of a concentration difference flows serially, the aerator classified 
into four or more steps compared with the aerator (the number of stages which supplies 
air is 1-2 steps) classified into 2-3 steps is easy to adjust and operate to the suitable 
dissolved oxygen concentration corresponding to change of pH, and can make 
denitrification in a denitrification layer easy by operating the last stage in the state of 
anoxia. Especially, since a maintenance is easy, especially a four-step aerator is desirable. 
When there is specifically much N03 -concentration of the treated water which flows into 
the 3rd step in the case of a four-step aerator, the dissolved oxygen concentration of the 
1st step and the 2nd step is reduced, denitrification of N03- is planned, when N03- 
concentration is low, the dissolved oxygen concentration of the 1st step and the 2nd step 
can be raised, and nitrification can be advanced. 

[0042] As for the case of the last stage, i.e., a four-step aerator, it is desirable by installing 
the agitator 19 for mixing and maintaining the amount of dissolved oxygen to 0.5 or less 
mg/L to make it the effectiveness of the denitrification process which is a consecutive 



process become the maximum, and to carry out pH buffer action of an aerator by the 
increment in the alkalinity by a part of denitrification, without supplying air to the 4th 
step. The aerobic bacteria in an aerator 8 perform oxidation of the organic substance, 
nitrification, and a removal operation of Lynn by superfluous intake of Lynn through a 
metabolism operation. In this process, the microorganism activated in the biotechnology 
pound 7 achieves a more flourishing metabolism operation. Ammoniacal nitrogen is the 
process in which it oxidizes to N03- through N02-, and is this process, an alkaline 
substance is consumed by Nitrosomonas (Nitrosomonas) and Nitrobacter (Nitrobacter), 
and, as for the nitrification reaction in an aerator 8, the effectiveness that pH falls is 
acquired. 

[0043] The phenomenon of taking in a lot of [ a microorganism / when the 
dephosphorylation microorganism to which the removal reaction of Lynn in an aerator 8 
emitted Lynn with the gestalt of a phosphoric acid with the previous anaerobic fermenter 
5 compounds a cytoplasm constituent with the aerator 8 of an aerobic condition ] Lynn 
than Lynn which the existing aerobic bacteria take in happens. This is called superfluous 
intake (Luxury uptake) phenomenon of Lynn. Lynn is removable by this removing the 
sludge by which superfluous intake was carried out. Although said dephosphorylation 
microorganism says the usual dephosphorylation microorganism of the waste-water- 
treatment field, Acinetobacter (Acinetobacter) is mentioned as an example of the 
microorganism most generally known in it. 

[0044] The processed material which flowed out of the aerator 8 flows into the 
denitrification tub 9. In the denitrification tub 9, the transplanted denitrification acid 
bacteria (Denitrifier) convert the nitrate nitrogen oxide contained in a processed material 
like N03->N02->NO->N2 0->N2 using the unsettled organic substance contained in 
the processed material, and nitrogen is removed. Such a denitrification reaction can use 
the acetic acid which is an external carbon source, a citric acid, a methanol, etc. as an 
electron donor depending on the case, and can raise the effectiveness of a denitrification 
reaction. However, it is desirable to make the point that equipment special for supply of 
an external carbon source is required, and the denitrification reaction using endoecism 
breathing (endogenous respiration) which uses a processed material and the carbon in a 
sludge, without supplying a carbon source from the exterior in this down stream 
processing in consideration of economical efficiency cause. 

[0045] Furthermore, the precipitate sludge of the setting tank 10 lower part is transported 
to the anaerobic fermenter 5 which carries out anaerobiotic fermentation of the sludge 
and produces an organic acid (the path A of drawing 1 ), the second denitrification is 
advanced to it, and a perfect nitrogen removal process is built. 
[0046] As for the denitrification tub 9, it is desirable to constitute so that a processed 
material may flow into the bottom, to increase the opportunity of contact with a 
processed material and a microorganism, and to make it mixed completely. Furthermore, 
it is desirable to install the mechanical agitator 19 for mixing so that contact of a 
microorganism and a processed material may be made smooth and degassing of the N2 
gas which occurred with denitrifying bacteria may be well carried out from a 
microorganism. 

[0047] The processed material processed by the denitrification tub 9 flows into a setting 
tank 10. In a setting tank 10, solid liquid separation of the sludge is carried out to a 
processed material. A setting tank 10 is the interior, and while a microorganism heavier 



than a processing object sediments with gravity, it is desirable to make it structure which 
is separated automatically. It is desirable to establish an inclination in the interior of a 
setting tank 10 for smooth collection of the sludge which precipitated. A part is 
transported to the biotechnology pound 7 through the path E of drawing 1 , the collected 
precipitate sludge is transported to the anaerobic fermenter 5 through the path A of 
drawing 1 , and through the path D of drawing 1 , the waste sludge of an amount which 
was not used for the migration for MLSS maintenance of an aerator 8 is transported to a 
dehydrator 12, and is disposed of. 

[0048] The processed material which flowed out of the setting tank 10 flows into the 
coagulation sedimentation tub 1 1. With a flocculant, the processed material which flowed 
into the coagulation sedimentation tub 1 1 is processed, and Lynn which remains, a 
suspended solid, and some organic substance are made to condense completely, and it 
processes them. According to' a processor, various selections are possible for the 
flocculant used, and ferric chloride is used typically. The amount used can also be 
appropriately adjusted by the criteria of the water quality to discharge. The condensed 
sludge precipitates with gravity, through the path G of drawing 1 , is sent to a dehydrator 
12 and disposed of. The supernatant liquor of a coagulation sedimentation tub serves as 
the last final effluent 13. 

[0049] Moisture is separated from a sludge, and various kinds of sludges (the sludge of 
the chemical solid-liquid-separation tub 3, the sludge of the anaerobic fermenter 5, the 
waste sludge of a setting tank 10, sludge of the coagulation sedimentation tub 11) which 
flowed into the dehydrator are discharged by mechanical force, such as a pressure and a 
centrifugal force, with the gestalt of the cake 14 with which water content decreased 
sharply, and are used for solid composting etc. according to it. The supernatant liquor 
separated from the sludge is transported and reworked by the aerator 8 through the path H 
of drawing 1 . 



EXAMPLE 



[Example] The predominance of the waste- water-treatment process of this invention is 
proved by a following example and the following example of a comparison. 
[0051] The semantics of the abbreviated name used in the following example of a trial 
and the following example of a comparison is as follows. 

COD (Chemical Oxygen Demand): Mean chemical oxygen demand. The chemical 
oxygen demand which measured the chemical oxygen demand measured as an oxidizer 
using the potassium dichromate (K2Cr 207) as CODcr and an oxidizer using potassium 
permanganate (KMn04) is expressed as CODmn. 

BOD(Biological Oxygen Demand): Biological oxygen demand TSS (Total Suspended 
Solids): It is the quality of a solid which contains an inorganic substance and the organic 
substance as a suspended solid, and say the suspended solid which is not filtered 
depending on a 0.1 -micrometer filter paper. Usually, it is called SS, and it is also called 
TSS when classifying with VSS. That is, it is TSS which is called SS in the field of 
environmental engineering. Measurement measures the weight of the residual matter as 
for which the suspended solid filtered through the 0.1 -micrometer filter paper evaporated 
moisture in 105-degree C oven, and expresses it with the weight mg of a mg/L unit, i.e., 



the suspended solid per 11. of liquids. 

[0052] TKN (Total Kjeldhal Nitrogen): Mean the sum of the concentration of the organic 
nitrogen in waste water, and ammoniacal nitrogen. 

T-N (Total Nitrogen): Express the amount of total nitrogen in waste water. That is, it is 
the value by which organic nitrogen and inorganic nature nitrogen (the nitrogen of the 
gestalt of NH4+, N02-, and N03- is included) were set. 

T-P (Total phosphorus): It is the value with which fusibility Lynn which exists in waste 
water, and non-fusibility Lynn were doubled. 

[0053] The waste-water-treatment process of <example> drawing 1 was manufactured 
with the reactor of a laboratory scale, and it experimented by extracting raw water in the 
zootechnics waste water common disposal plant. The equipment and specification of a 
reaction vessel of the waste-water-treatment process used for this experiment were 
summarized in the following table 1. 
[0054] 
[Table 1] 
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[0055] Among various kinds of equipments used in said experiment, in order to measure 
pH and ORP (Oxidation Reduction Potential), such as an aerator, an anaerobic fermenter, 
an ANAMOKKUSU tub, and a denitrification tub, the pH meter was used. The blower 
was used in order to supply air to an aerator and a biotechnology pound. Supply of raw 
water was poured in equally [ 5 times per ] day using the transfer pump, and migration of 
the processed material in each reaction vessel has arranged the reactor so that it may be 
transported by gravity flow. 
[0056] 
[Table 2] 
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[0057] The value of the experimental result summarized in Table 2 is the average of a 
laboratory operation term throughout. What was directly extracted as raw water in the 
Kyonggi-do Y disposal plant which is a zootechnics waste water common disposal plant 
was used. This was analyzed, the chemical solid liquid separation and the stripping which 
are pretreatment were performed at once, and the sample was kept in the 4-degree C 
refrigerator, and from the anaerobic fermenter, it poured in with the metering pump and 
experimented. The water quality of treated water obtained the very good result with 
which are satisfied of the water quality of feces and urine or a zootechnics waste water 
common disposal plant final effluent, namely, the law which BOD is 300 mg/L, SSs are 
29 mg/L, T-N calls 60 or less mg/L, and T-P calls 8 or less mg/L ~ criteria were satisfied. 
[0058] The <example of comparison> table 3 shows the result of having performed waste 
water treatment by the conventional waste-water-treatment approach shown in drawing 3 
. The waste- water- treatment approach of drawing 3 is an art adopted in the **** 
zootechnics waste-water-treatment facility design report designed in the environment 
management public corporation in 1997, and is an art using a liquefied corrosion tub 
unlike the approach of this invention. 
[0059] 
[Table 3] 
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[0060] If the BOD value of Table 2 and Table 3 is compared, in the case of this 
invention, the BOD values of the final effluent discharged from the condensation tub are 
30 mg/L, and are very small. It is the numeric value which the BOD values in the case of 
the last final effluent of Table 3 are 199 mg/L, and exceeds 6 times of this invention to it. 
Therefore, the final effluent by which waste water treatment was carried out was further 
sent to the sewage disposal plant, and discharge in a river has already been possible as it 



was shown in the flow conceptual diagram of drawing 3 , in order to satisfy the 
permissible level value of BOD in the case of the art of drawing 3 for the first time 
through one processing. 

[0061] As compared with the detail, it was proved in the above experimental result that 
the waste-water-treatment process of this invention is the treatment facility in which the 
removal effectiveness of an organic substance and the removal effectiveness of a nutrient 
were very excellent. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the flow chart which shows the waste-water-treatment process by this 
invention. 

[Drawing 21 It is the detail drawing of a biotechnology pound. 

[Drawing 31 It is the flow conceptual diagram showing the conventional typical 

zootechnics waste-water-treatment process which uses a liquefied corrosion tub. 

[Description of Notations] 

1: Waste water treatment equipment 

2: Equal tub 

3: Chemical solid-liquid-separation tub 
4: Ammonia stripping tub 
5: An anaerobic fermenter 
6: ANAMOKKUSU tub 
7: Biotechnology pound 

8: Denitrification induction type aerator (four steps) 
9: Denitrification tub 
10: Setting tank 

11: Coagulation sedimentation tub 

12: Dehydrator 

13: Final effluent 

14: dehydration - a cake 

15-20: The agitator for mixing 

30: Biotechnology manufacturer 

40: Biotechnology comp 
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3F*^*W^K«HKra{=»tS . 
[00023 

<?>-f, 4-t*t=, &£&9mSffik bxm>bftfzi><Wi 
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[ooo5] m^^mmmiz-o^xm^i. $> 
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trification HXlf biological phosphate removal in 
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6 0~7 0*fciM>*7V*-7tta*fc«RWfcifc* 

[0033] 
Utl) 

NH 3 +H 2 0 ^ — t NH 4 + +OH" 
[0034] 7V i-Timmit. ±5*<0 J: o WSffl. 

Htm* i/c t vt # . mfccoputf 7 . o w±&mtti 

a. ¥»i£S»=8»LT. NH 4 M*fa*NH,tcK 
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5 ten , 3 o xnz-mzmt h z 

**>t»*i»jI:u m^mmcom^mmm 
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(fcfcitf, CH t , C0 2< H 2 , H 2 S& 

« 5 ctt. a^ffl8if*ffi 1 6 timtz Z t L 
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mmm 5 <mmmvmit^h . k u 
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ph. mrem. mmnmmt\ m<r> 
mmmv >mi®a&&zm&+i 1 3 (caow-&£ 

ft*w>'j y ( p ) £ «j ( po 4 3- ) *>»jbt 

m&&%mi 5 xmiz t^x± tkumamnm 
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m&frt=*?>Bm&iz&t>tc^toiz. wm, 
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[0037] rnmmm 5 xm itzmmmt . r 

y 7 Xffl 6 tmtJ . ftfSM 1 0 VIM® t * 

tz. mitotmB*i&x7 j )-*:v9xmt>iiz$Lkth. 

7i-*-y?Z (Anammox) fcfi, jt$vtt«BiT7yt- 
VM*y (NH,*) t*^tt4*(C, EIWW*:' 

(no,-) tt*tMM*y (NO3-) s-m^sg* 
wzt *) . 7y*-vj*ZN i #xizmtt.z-t&mm$: 
tanxhh. 

[0038] 

+0. i3H + ^t^attt ^ 



1. 02N Z +0. 26NO3 +0. 066CH 2 O 0 . 5 N 0 .i6 +2. 03H 2 O 
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i-t -y ^^gtt^SrSSiE^iaS, ^ti.(?2 0~4 0°C 

71-*.v7ZM&M±. &Z-hnV*i-X (Nitrosom 
onas) mknW&tot LTJn^tltfcO. ftWWrWi: 
LT*i, 7K^A'^- (Flexibacter) (Mik 
e S. M. Jetten<5 s The anaerobic oxidation of ammon 
ium, FEMS Microbiology Reviews 22(1999) 421-43 

7) . s<5fc, mmmatmmbmmmm 
at&mizt&tzfr. &&mmm 1 1 *wmh z t 



[0040] m2iZ*i-tot,Z. /U*X>Y (biopon 
d) 7tt. rt^cA^f^-nyr (bio-comp) 4 0*>'^« 
?^y^^-*-3 0*<SI^$in.TV%S. 'U** 

-^-3oti. -e^gptca^ois&ftjig^iis^^ 

SiO 4 30. 7%, Al 2 0 3 1 2. 2%fe±t^CaO 

32. 5%*±«^kLr*tffc^*»fflv^n*. z<n 
VEmt. ^3r-x-*-3ortfc*m*«i*«*tt 

(bacillus) jm&MtWmm (actinoiycets) 

wx-hh. ^^y7\,zmm^ixtz±m±mt. 
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itZtil. *~f. W&.Mt. ^XXytHzimmz 

h. >u*xvYimm$iMmmt. mmi o*> 

tl. Z<D*0 (.Zft&fcZKtzmLmiZ-fcWM L 

%^ZblzZ«) ( . t U K 
[004 1] 7-*-* -y 9 X» 6 T^UIS ft&ttffiJIft 

waists**-*. WMtsti/ctt. mmm 

«W4 Zbtzi *). affibMtisXVR&t htzhL 
"C, 7/l^im<9«$£A7>'Xj:<ft#U ftttftpH 
<0»^t:J:4lfl»ftffl*l»ih-r*fc«>"r*4. 2~3S 
fcK#3ftfcWMI <S»ft*«»f *RWil~2R) 

* v *ftjs*3W»jcax-f * fc * t . rtvmfcuznm 
4 mmmwrnmizm® ixm&? 4 z t awe 
h o . mmm®mmx'W&-t& z t iz 4 o . kb 

JMrifcfrfc, 4SWMI«««ft:#*Lv\ JWfcWt;: 

mz&TzitxKOs-mmm*). No 3 -jgjg#<£ 
v^fcti. » i f^ixm2mmmm9e.^mh 
x. mt*m>hzttfx%z>. 
[oo42] mm. -t%b*>. mmmnm&m 

fctsa lt . mfmmmz 0 . smg/urncstfH- 4 z 

4 J: 3 te L , -UiWMCJ: 4 7/^ U ««0*ilDfc J: o 

8rtfcfctt4iff«tt»£fttt, 8jRftilffM*jIt.T* 
STUOlSHtfc . Wfcfc 4tf U y<03&*JSfffi{c4 h 'J yco 
BfcfeffrHfcfi^. dOiSSfcfc^T, AM:t#>K7T 

■f. »*M8fci$tt4«HfceU8i. -hnvt+x (Ni 
trosomonas ) fc^hDA'^^- (Nitrobacter ) £4 
ry*-TttJH»«NO,-fc«TN03-CIWl:**l 

T. pHa>Tri { 4fc^$**m*l4. 

[0043] ®^»8tfc(t4 x ) y<m^W.mt. ten 
mmmm sx-vyzv ymmmx-m, itzst v > 



£*o y y tjaw- 4 mmmz &. ztizv y<nm\ 

fm. (Luxury uptake) m^b^o. ZMzZO, ii£| 

fmzixtzZ7v=y zbizx-yx. oym 
z-thzbwx'Zh. mmvym.u$. mmft 

(Acinetobacter) tf^lfhtlZ). 

[0044] msists *»6aaj Lfcsasaftji. HK^ffi 

9K8E**4. BSSII9TJ4, 9tt$iuC:IKmi (De 
nitrifier) ^ Wmilfclrtlxkttmtrfflm* 

m^x. mmtomziitii&mmmmmimz. n 

0 3 — NO,— NO-NjO-^N^idtCftL. 

mxmizh^xn. mfrt>%mmztk\-tz>zb% 

(endogenous respiration) SrfflV^^KSKJtSS'iSCl^ 
[0045] ^9-y5"*S:««tt«BILT*ll» 

*&&tz>®mmn5iz, mmmi ormmx 
[0046] jftgtg 9 (4, »®i**n ! '«(ca^-r * J: 

T^fciI£3ft4J:3fct4dfc#ff*U\ $<i> 
fc. ttffin^S^ffltt^H 1 9 £t£STT4 ; fc mt I 

[0047] «^9T»i5ii.fc««HHiitt. mm 

1 0fcSSA-T4. iUMtl 0T<4. WmMbAv-yi' 

mmsmzti*. m^mi on, zcomx-. mm 
4 vn^tmtf. mtuzx <oiki&L%tft>&mzttm 
•t4 4 3 zmtiztz Z b mt L\\ tmitiAy-v 
'yopHazmwzMz* imvtiQcofimztt, mi 

m i om&E mxsu *#y h i 

Hl0WA££TjKfttt9m5(c$jg$fu «Sdf 
R^7>y^4. Sl^SS5D^gTfW<Sl 2t£»3i5 

[0048] %raf i o^aajLfcweawi, 

itiSffi 1 1 IzfoAt 4 . 1 1 fcffiALfcW 

iif^nwm^&z'mz^xymth. 
ti&mmu. wmmz£i>-txm%miiitf*jmx' 
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[0049] KftiMzSkAUtfaax? y v (gn n n H 
[00 50] 

[oo5n Tmnmm&xvsmmx'mztim 

COD (Chemical Oxygen Demand) : W&tiW&WXM. 

zm-tz, mMbix&?v&m»*?j> (k 2 c 

r , 0 7 ) LTfi!l£ Lfcfl#WK*S**fc C O D 
cr, M&lblX&VytfymtlWJ* (KMn 

o, ) zmm Lxw% Ltzmmmm&z c o d m 

BOD (Biological Oxygen Demand) : £W£6<jf?f!?g 

«1 



£4 

TSS (Total Suspended Solids) : WS&faUk LXM 
«ftfc*«*t*lrt*HBB1Mtr*->T. 0. l//m 

Sfct;b;ru VSStE^-fSfc^WiTSSfciSi? 

-rsrfc^ ptti^^ffr s s fc whti& l <d 

tt. TSST&6. 0. lAnOifST^JIL 

£?¥>8«?5ll$:. 1 0 5X:cr)*-7'yX-m£n&Z-£t: 

m®in<?>mMiw%ixug/u?.&.. mi 

[ 0 0 5 2 3 TKN (Total Kjeldhal Nitrogen) : gg 
T-N (Total Nitrogen) : IS** <9*gg»4£3H\ 

■t%ht>. imimmkmm&mm inh,*. no 2 % 

NO 3 -c0^ffi«0gm?r-&tf) fc£;b*fc«rCfcS. 
T-P (Total phosphorus) : JS*rt£#41-|> "T^tt 

[00533 <HSSM>0 1 ^JS*J!iaxgS:||®^i 
[00 543 

[^11 





«fc 






&S9.0L (ft&lScm, ft $ 45cm) 


s^7y«, 3ot 




(rt&18cm, ft $ 33cm) 


pffi«, JWb^^ysflRjft. 30t: 




600W 






(ft&Scm, ft $ 18cm) 






mm 37.5L (£3 44.0cm, <g 20.3cm, 






ft£ 57cm) 






1.5L (ft&lOcm, ft 3 30cm) 






1.5L (rt&18cm, ft $ 30cm) 






Accumet (SSffilR) 25 


p h, orp, mtmfe 




(Fisher Co. Ltd. ffi.££) 






2^y K 




(Cole Parmer Instrument tfci&Si£) 






M6 1 A6G4Y 


60 rpm 








FeCl, 






SPP-200GJ-H 


$S210L/min 




(Takateuki Korea ttiSigi& ) 





[005 53 IWEIWTttmtf #ifc4W««ai+, 
pHtORP (Oxidation Reduction Potential) SrM^"f 



a**i*J:dt, RlHIfcEilW:. 
[0056J 
[«23 
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Sf2 



K5> 


CODcr 


BOD 


TSS 


TKN/NHs 




T-P 




04,UUU 


1A AAA 


0*7 KAA 






OOU 




32,000 


12,000 


8,000 


3,900/2,400 




400 




27,000 


9,900 


8,000 


2,500/1,400 




360 




22,800 


7,700 


13,500 


1,440/350 




350 




20,700 


7,500 


10,500 


960/120 


1.8 


330 




1,050 


65 


210 


85/19 


16 


68 




330 


30 


29 


16/8.5 


14 


5.8 



W-tfL : mg/L 
[0057] «2T* fc»fc9SIKS**>fItt, SMS* 

®m.mmfrt>%m#>?izi. rf&Aixmt'ni 
commit imz&mm%zwz. 

*>, BOD#3 0 0mg/L S S#2 9vzAX'h Y ). T- 
N#6 Omg/LfcTF, T-P*«8ig/USlTi:V^Jfi»Pfe 

£3 



[0 0 58] <Jti^!l>^3(i. H3teiS$ftfcflSJlW> 

3<nm$mimt, 1 9 9 7^t««'fa^HTi6ft 

[0059] 



K5> 


CODmn 


BOD 


SS 


T-N 




IS* 


10,000 


18,000 


10,000 


3,000 


80 




4,952 


6,830 


1,353 


2,032 


80.4 




296 


199 


184 


296 


15 



: mg/L 

[00 6 0] *2fc«3«DBODffi£Jt!K-fftlJ. #8 

wan*. «Mi36»fettajLfc»aHcoBODa»»3o 
mg/LT*-5t> #*fth£vi. **uc*tu m<vm 

WC&fccr>i%&<7) B O Dttti 1 9 9 wi/LX'h ~> X . #3691 
ffifltfte. BOD<&SHK»«£»£S-li-$fc*>fctt. 

[0061] OhomttSiRSSHItltttLT, *#51 
[0062] 

it. itm&nwmmkx'b&mfc^mmfremmto 



1 0 , 0 0 0-20, OOOag-UC 

mtt& ztizi.*). mmoM l s sm&zmmzm 
mzzt&x'Z. mw&&<nmkm%x\ mtma 

[0 063 3 3 T-N«*«0*^aFM»§*fcWt 

Afi-c t . ry*-7* h y -y tr y^flff ry^-TSr 

[00643 £C0J: a «r. 3li«ft[Iifc8«»* 

HJ «y t y ^»*J -y ? £ £ S#*>Bfc* 

[00653 #369Ifc J: oTSSK^ffiSbk^PJii ^ 

m^mzm^i-riz^m^mm^m 
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[H2 3 fu^yvmmmx'hh. 

[H3 ] mm&mmi-&m&Kmm:%mm* 



5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 



mmwm 
mmmmmm§ urn 



■mm 

3 0 : A'4 

4 0 : /^^nvr 



[02] 



[03] 



40 JO 



m 



/ 



~ 

I MMM&Stt I 

I ' 



3 1 ' 
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[01] 




(51) Int. CI. 7 m9S» 
' C02F 9/00 5 0 1 



50 2 
503 



F I 

C 0 2 F 9/00 



r-7>K (##) 



501F 
50 1G 
50 1H 
50 1J 
502P 
502Z 
503E 
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504 



11/04 
11/12 
11/14 



11/04 
11/12 
11/14 



504A 
504E 
Z 
Z 
B 



-M0U|404# 

(12mm m m 



4D011 AA15 AD03 

4D015 BA19 BA23 
CA18 DA13 
FA03 FA19 

4D037 AA11 AB02 
CA07 CA08 

4D040 BB12 BB22 
BB73 BB82 

4D059 AA01 AA05 
BE31 BE37 
BG0O CA28 



BA24 CA02 CA03 
EA32 FA01 FA02 
FA25 FA26 
AB12 BA23 BB05 

BB25 BB33 BB42 

AA06 BAH BE25 
BE49 BE51 BE55 
CC01 EB01 



